
Illustra(ons	include	(le1	to	right)	satellite	SAR	ice	type	classifica(on,	phragmites	mapping,	primary	produc(vity,	UAS	in	situ	
measurements,	satellite	color	producing	agent	(CPA)	retrievals,	ship-based	sonar	measurements,	airborne	lidar	measurements.	
	
This	work	aligns	with	the	following	NOAA	Goals:	
	
Science:	Climate	Adapta<on	and	Mi<ga<on	
Improved	scien(fic	understanding	of	the	changing	climate	system	and	its	impacts	
Science:	Weather-Ready	Na<on	
Improve	freshwater	resource	management	
Improve	transporta(on	efficiency	and	safety	
Science:	Healthy	Oceans	
Improved	understanding	of	ecosystems	to	inform	resource	management	decisions	
Science:	Resilient	Coastal	Communi<es	and	Economies	
Comprehensive	ocean	and	coastal	planning	and	management	
Safe,	efficient	and	environmentally	sound	marine	transporta(on	
Improved	coastal	water	quality	suppor(ng	human	health	and	coastal	ecosystem	services	
Educa<on:	Science-Informed	Society	
Youth	and	adults	from	all	backgrounds	improve	their	understanding	of	NOAA-related	sciences	by	par(cipa(ng	in	educa(on	and	
outreach	opportuni(es	
Formal	and	informal	educators	integrate	NOAA-related	sciences	into	their	curricula,	prac(ces,	and	programs	
Formal	and	informal	educa(on	organiza(ons	integrate	NOAA-related	science	content	and	collaborate	with	NOAA	scien(sts	on	
the	development	of	exhibits,	media,	materials,	and	programs	that	support	NOAA’s	mission	
Educa<on:	Organiza<onal	Excellence	
NOAA	develops	and	supports	a	coordinated	porPolio	of	products,	programs,	and	partnerships	that	improves	educa(on	
opportuni(es	in	NOAA-related	content	areas	for	underserved	audiences	
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Radarsat-2		
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Currently	transferring	Great	Lakes	ice	type	classifica(on	algorithm	to	NOAA	NESDIS	for	evalua(on	to	produce	opera(onally	for	
the	Great	Lakes.	
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Chlorophyll	retrieval	ra(oing		algorithms	found	not	to	work	well	in	the	Great	Lakes	in	(me	or	space.	Our	CPA	algorithm	is	based	
on	hydro-op(cal	models	of	the	Great	Lakes.		The	Visible	Infrared	Imaging	Radiometer	Suite	(VIIRS)	collects	visible	and	infrared	
imagery	and	radiometric	measurements	of	the	land,	atmosphere,	cryosphere,	and	oceans.	CDOM	=	color	dissolved	organic	
ma]er.	
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These	two	plots	summarize	the	performance	of	the	completed	CPA-A	algorithm	for	the	upper	three	Great	Lakes	(Lakes	Superior,	
Michigan,	Huron).		The	plot	on	the	right	u(lized	156	independent	in	situ	chlorophyll	measurements	compared	to	near	
simultaneous	CPA-A	chlorophyll	retrievals	(+/-	2	days).		The	plot	indicates	the	robust	performance	of	the	CPA-A	in	both	
nearshore	and	offshore	loca(ons.	The	plot	on	the	le1	is	the	NASA	standard	OC3	chlorophyll	retrievals	for	the	same	dataset.		
Note	the	reduced	performance	of	the	OC3	and	inability	to	successfully	retrieve	all	156	loca(ons.			
	
The	two	plots	further	confirm	the	supposi<on	that	standard	chlorophyll	retrieval	approaches	work	rela<vely	well	in	offshore	
areas	of	the	Great	Lakes	but	perform	non-op<mally	in	the	nearshore	environment.			
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Currently	transferring	CPA	algorithm	to	NOAA	NESDIS	for	evalua(on	to	produce	opera(onally	for	the	Great	Lakes.	
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A	radar	sca]erometer	is	designed	to	determine	the	normalized	radar	cross	sec(on	(sigma-0)	of	the	surface.	Sca]erometers	
operate	by	transmifng	a	pulse	of	microwave	energy	towards	the	Earth’s	surface	and	measuring	the	reflected	energy.		
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New	upwelling	classifica(on	algorithm	for	the	Great	Lakes	can	iden(fy	and	map	upwellings	important	to	fisheries	management	
and	research	
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At	request	of	the	Coast	Guard,	demonstra(on	of	drone	(quad-copter)	capability	for	real-(me	ice	reconnaissance	in	support	of	
Coast	Guard	ice	breaking	opera(ons.		Demonstra(on	aboard	the	USCGC	Mackinaw	in	the	Straits	of	Mackinac	and	Green	Bay	
during	March	1-3,	2016.		A	video	camera	was	used	to	send	real-(me	imagery	to	the	bridge	of	the	USCGC	Mackinaw.		Other	
sensors,	such	as	a	ground	penetra(ng	radar	(GPR)	for	transects	of	ice	thickness,	may	be	used	depending	on	the	size	and	
capability	of	the	drone.	
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